Stress- and cold-induced adrenocortical responses in repetitively immobilized or cold-acclimated rats.
To evaluate the role of adrenocortical hormones in stress- or cold-induced nonshivering thermogenesis, plasma corticosterone (CS) and deoxycorticosterone (DOCS) were measured with the aid of HPLC under various conditions. Repetitive immobilization stress (3 h/day, for 1 or 4 weeks) elevated the resting level (24 h after the last immobilization) of CS, but not DOCS. Acute stress (immobilization for 30 min) or cold exposure (-5 degrees C for 15 min) caused marked increases of CS and DOCS in both nonstressed naive controls and repetitively stressed rats. Four weeks, but not 1 week, of repetitive immobilization stress potentiated the responsiveness of CS to both acute stress and cold, and that of DOCS to acute stress, but not to cold. Cold acclimation (5 degrees C, 4 weeks) significantly elevated both corticosteroids but did not affect the resting levels (18 h after being transferred to 25 degrees C) or the responsiveness of both CS and DOCS to either acute stress or cold. These results suggest that repetitive immobilization stress, but not cold acclimation, could enhance nonshivering thermogenesis, at least in part, through an improvement in the responsiveness of adrenocortical hormone secretion to acute stress or cold.